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(54) NONVOLATILE SEMICONDUCTOR STORAGE DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonvolatile 
semiconductor storage device which can ensure 
margin for writing and reading operations, even at a 
low power supply voltage. 

SOLUTION: The memory cell array of a nonvolatile 
semiconductor storage device 1000 is provided with a 
bipolar transistor BT1 f in which a base is connected 
with a connecting point of the sources of memory cell 
transistors MC1a and MC1b. In the emitter of the 
bipolar transistor BT1, its potential level is controlled 
by a memory cell SL decoder 132. The collector of 
the bipolar transistor BT1 is kept at a grounding 
potential. During reading operation, the emitter 
potential is controlled so that the bipolar transistor 
BT1 is kept in a turning-on state, and a current in the 
channel of a memory cell transistor is amplified by the 
bipolar transistor BT1 so as to start the reading. 
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ut, ^^y^jusiR^sw. ^»^4^f*tatg^g 

5*i/cC-KiS?:mi©mfi<!:^S?f)SIR#S<b > ^SP 

[0045] m?m 6 iat£©^»&t£¥igt*Batg«a 
«. iS*^5fatS©^S^14*«»ta©^ls©«BS«:fc 

n/ct2^©-7-K«asa^ v ^gi5^6^€>nfci®S[© 



u 

ii-?- zom&Mttti t£ smimm^gti: s e> Kit* 

So 

[0046] ss*^7 &®(D*»m:¥-mmffiim. 

V-VWlK. (J. ^ 1 ©1§{i <fc ti jMg&©HS 4 ©H& £ En 

coo47] sujai 8 &j&<o*mzmm&mmgm 

«. iB*^ 4iat£©;F»#6lx¥jS«^t?^g©$Ji&K:*i 

}inmm&& t . & ^ * ^ p » * o 4>& < <t & 

[0048] $3jcgC9ia*£©*»l^¥Sg<*iat£l£g 

^x. s>^*-7h7>^^B. ^is-rsy^y-fe 
[0049] m?m i oetio7if»tt¥«WBtta&s 

-rs. 

[0050] tt^i i i iat&©^»f&83ag{*iattgg 
ti v stsjaii 0iaiS©^»tt^ft:iatS^g©^fiS«: 

ssnffiK^T-fcit a u . * tcii&^-zn m < 

tR3ftfc?-Ki&£Jill©m<i£TStT®JR#©<!:. *f 

©mfiifr-S3?>JjMJR^©«l:. ttSBT F U*<t#fC|£gl, 
"C jSJR3nA:®l©H2;l-iltRiK=f:m3©^{4<b-rs-b 

[0051] m^m i 2iais©*»#£t*¥agf*fatt£!g 
«. nt5fc]i i i fai8©^»^tt*«ttiatgils©t8fiS;K: 

3n/caa©-7-Kims{4«:. j*asa><=>^Ae>*a/cttg[ 
©e&r- *«:-e-n-enjt.G-ci5iB#«:m i ©ts&tcgae 
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■b^jijRta*/M/r^j{C7 t -i'©^*aio*?fo». « 

[0052] ijtsjag 1 3saS8©*»?£14¥igf£fetg£g 

a. ifc&ni i iats©^ffl ^4*«*iatf.^a©«fi£«: 

© V - FglKtt. 18 1 ©m(4<t ttj£gte©l& 4 ©H<4£ 

[0053] urea 1 4iatg©^»iii4*s(*fB^s 
io «. m«hi oiats©^»si4^f*iatf.«s©«ifiSK: 

BKSl*6h&fl!l*rafi<D9 xJlrtecjgttSti. mi 

igSM© <0 x. Mt. ffi®[© f x ^ ? £> (c#®| 3 n . 

x ;um(4*e^ 4«^© x ;U^fiW&mB3S t * 3 

[00543 ssa<3g 1 5 eeno7»Ktt^PMSttau 

20 (J. m«qi 1 iaiS©^F»l*14^»»iatf^S©t8fiRCcJ]n 
it:. y-=&'j-fe;i'©tfCi(c^n-eng:w?,n.5.lg»:© 

»2©-b^SiRiSi?:3e>K:(ix. #y*UHr;l/». y 

9>y^ $©^-^M^<t©ra«:iS*ismffi©^iiMK 
^w#-7F7>^*tt, *ns-rsigi*$«fccjf 

30 fR$n/cy*y-fe->Kc*tit;-rsm2©-bjus^ j &«l4 
fbu ®tRsnfcy*y-fe^©^;idi»?h7>y^^* 

[0055] 1 6iBtS©*»f6tt¥3*<*i3ttS£g 

I*. IIMQ9I1 5g£tS©^»^x¥^»ia^g©«lfiXK: 

l ©y *y -feju h ^>^^*©y-^«aJS*s«t 
o*S*i&r S02 ®y*>J-bJl,h5>yxj<©V- 

r a > * -b^ h 7 > y x *© f u > £ atie-r a tr ^ 
40 h6li©ra{CS:W6*aS. 

[005 6] 1 7 gat£©^»Btt*^»f a^g 

b. n«gi 5tais©^»^tt*®(*ia^g©«}fiX{c 

ICT *!B 1 ©-feJUjStR h7>^ *©V-X««*»J:CJf 

Sfttis-r 2 ©H^uiitR f ^ >s>x *© v -xmm<om 

2>-b^j§JRh-7>^X*©FU-<><tjlPfI&-rSir^ 

«t©ratcs:w?>ns. 

[005 7] fS^OB 1 8faj£©*»|£1x¥ig<*satggg 
50 B. 6fafS©^lf^§^(*fa^g©^RStc 
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[0058] tt$B 1 9&K<D*9l«4¥^f^2t^§ 
3hfc«»D9-F««a*, W»fr6^it6tift:«« 

[0059] M3&I2 0iB*SCD^»^tt¥^tti2^g 
[0 060 ] m>m2 1 Ett<D7ffAtt¥«fHBtt»K 

[006 1 ] 

i&¥*fttett£K i o o o©*tt*7ivr«B:/u » * 

[ 0 0 6 2 ] m 1 £#J1LT. 3&ft1^Vfltttf8S 
lOOOtt J*SB*>£©T KU^fifAO^A i *$» 

#17 F^fitAyitUl»t57FU^v7 7 1 0 

2&. ^^yHziU^ffWttccERjtis^-ty-b^ru 
i/xfl#Ax*5wr, wit-rs-rf^yHz^Tu-Y 1 o 

4©tf <?-F«) fcatRT^WLr^-y 1 0 6<t, 
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0 4 CD 2 tf C i «CRW 6*1 £ -fe iUjStRtttaWT £ M * 
y-fe^SL7*=>-yi 32i, 7FUXA'i;77l02 
*^<Drt8BJijTFUXe#Ay«:«Wr. -rf*y-fe;U7 
W 1 0 4©*fj£'rSJ»J«:aJR-riY7 s =i-yi 0 8<t 

[0063] C Ct?, 19 1 (C5*Ofc*»«tt¥»tttBt6 

■fe-«/7lW 1 0 4tt* 4ff x2?lJCD^^y H2^«rWr& 

10 0«, <£9^<CD^*y*:;U£^<Dy*y^JU7U-f 1 
0 4 . 

[0064]y*«JWU-/104B. ?-F»WL 
ltCctOjl^^n^^^y-feJl/F^^^^MT 1 afc 
^MT2ai, -7- F&WL2CC<fc9aiR;*ft&^*: 
V-b^h^V^drMTl bfc<fcD f MT2b£, 9- F 
*gWL 3 cc J: 0 miRZinZJ*: y F ^ >s?* £MT 
3a^c;MT4ai, F«WL 4CCJ: OatRStt 
£^*y-fc:;t/F^>^X*MT3 b*5<fctfMT4 b <t£ 

20 [0 06 5] y-t'j^F7>^^MT 1 a-MT4 
b©&*tt, TSfttt^tittttKKl 0 0 Oa^^S 
ti**»(«S«©iaffl±«:»flES hit v -x««b J: 
0*FW>««£. ±BV-x«*± FH >««£ic 

JB«Stite««iy- Fi*WT5, c*toi>*7n-^-f 

[0066] -Tftto*, ^^y-fe^h7>^X^MTl 
30 a^MT4 b(DS^CT)S«a3iy- F«. »J£-J"*7-F« 

[o o 6 7 ] m$&<D&m y^y-fe;u F^>^x 

^MT 1 a-MT4 b £dtM *r y ■feJl/fc-ttveti-rf 
y-fe^MC 1 a-MC4b<t^C<htcT^o 
[0068] y*y-fe;l/F^>^*£MT 1 a. MT 1 
b t MT3 afccfctfMTS b©Fl/-f -en-etlf 
* F«BL lCCjffiRSti, ^*«j-fe^F7>^^MT 
2a. MT 2 b . MT 4 a WC/MT 4 b <D F U A > 

40 [0069] y*'Jt;I/7U-/ 1 0 4tCfcC>r«, -rf* 
y-fe;UF5>S^X*MT 1 aOV-Xi, MTlbCOV 

*5S^L/, y 4r*s»j£T*-bJW»RliSL 1 <L«€I 

[0 0 7 0 ] HtfitCLT, yjey-bil/ F7>^X^MT 
2aOV-X&, MT2 bCDV-^iODg^CCitiSO 
T % h^>S>XdrBT23&«RW6*l. 
•feJl/F7>^^MT3 a<35V-X<fc. MT3b©V- 
50 X<7)SSK*«C»jCb-C. /^#-7F7>^fBT3 
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F 7 £ B T4 entl^, 
[0 07 1 ] h^>^X^BT2CT)i= v $ 

Hz^aiRi&SL 1 4J£t£U ^>f^-7h7>^ 
#BT3fc<fcO*BT4<Dx^ -feJUSiRjKSL2 

[0 072] AV^-7h7>^^BT2-BT40 
Pl/^fc, h7>^X^BT 1 40«CC. 

[0 0 7 3] l*#ot, ^#-7h7>^*BT 
1-BT4H ttj£/T£^*y^Uh7>^X£<D2o 

[0074] WLf3-^106ft T b'UAs*vy y 

1 0 2**-5*6hSI*3«fTT FUXfs^AxKfSDT, 

[0 075] $/c, ^*'J-feJVSLf3-yi3 2lt 

SL 1 ^/c«SL2cDC^m^*il«-r^. 
[0 076] 7Wftt£4^fHSUM 1 00 0B, 56 

CC, ftSmflWEV c c*fWt, ,*^ey -feJ^^cD7 ?r - 
y<Dg&*&^>mf5£^iftft^ 

2 4, K«EEK£BR1 1 0(DHi#£/ctt^®®1giE 

m&m&mm<D •> * ;um(4*$«ap-r & $ * ;hi{4ies&e 

SSI 2 0it*tf. 

[0 07 7] WLf3-^10 6« t ^E^iloISl 
1 O^ffMBEK^iBl 1 2©tttfj**rc* 

[0 07 8] ^tn^SLfn-^l 3 2 tt, iff^ffi 

[0 07 9] $/c, y-ty-feJUSL^a-y 1 3 2tt, 

fitcis^fsj:^, **y*ji/©f*~*©»**ftE«: 
ik«er£IsK8i i o^6©a**swr. 

7HKtt4Wf*Ett«K 1 0 0 0(J k $e»CC, y 

wrji-ajccai* , r&^-f ahj*^v7t 1244, ? 

->AH1^^7r 1 2 4tcA*$n/c§jA7 c -^^:S 



(9) ftBFF 1 1 -87 659 

16 

12 64, 7 s - *RffiBSK*$<,vt\ H2;WM?aSLl* 
1 2 8 4£^tf < » 

[0 0 8 0 ] f=-£ F^'<1 2 6«. WLfa-y 1 

0 6fc:*tbT, sy^y^F^v^x^ccffiitf^* 

[0 0 8 1 ] \Zv Fi&BL lfc<J:i>*BL2«, *n*<i 

jaa»iy-hSLGi*5j:iysLG2*^ur, ntgE 

10 f££[g]S8l 1 2*>60Hi**SH atRy-hSLGl 
to£VSLG2<Dy-bnmt. Yf^-yi 0 8K<fc 

[0082] Uc^ot, T Fl/^'-;77 1 0 2*>6 
©rtSKWr FU^fi-^Ay«Cj£Or. atR3*i/ctfv F 
ttUCt;tt*EE»£iaBl 1 2^6©BWE©ft«EaWI«II 

[0 08 3] &*J % 0 1 fccfcO*«T<Olft^-C^ -rf*y 
•fe^h^>t?Xd*W. P* + *jU52F^>5';*y"C*S 

* a* n * * * >vm b > £ -c#> taffl-r & 

[OO841021J, HlCC^L/fcy^y-bJUh^V^ 

lo o 8 5 ] H2 0c*sivctt, Hicc7Sb/c^*y-fe;i/ 
f^>$/x*©5%, \zv f*sbl i ccsr-*- 

•b;^7>W^MC 1 ateitfMC 1 bi, 
7h7>^^BT l©Rffi«a*r*Sl/T:i»4. 
30 [o o 8 6 ] ^2tc*ji^r«, y^ty F^>5^X^ 
MC 1 a^aiRttJB-CftD. y*y-b^h^>5^xy 

MC 1 b^aiRtt»-c*-5*>©tr&. 

[0087] ^-=ey-te;Uh^>^X*MC 1 ate, 4^ 

ffl^F«»^K-t>ySfi/cKU-f>««l 5 0 4, F 
P 4 1 5 0 CC Jt^T , <fc 0 ffiftgfifc P 5£RKtt# 

F-f>y$n/cV-XTOl5 4t, FU-Y>««1 
5 0iV-^I«l 5 4 4©lfflK:»*ti/c^ + *Jb«« 
15 24, ***;MK«1 5 2±«c. F>*JUBKUB 
40 (/c4*.tf, 1 0nm©W3©S i O, H) *^aES-fr 

/u y n >mtm/f y 3 >iSit^<DSJi^ (tiT. o 

y- F 1 5 8 4^, 

[0088] ^^y*fe^h^>^x5?MC 1 btcoi^-c 
V-X«i«^ y^'J-bJ^7>^^MClai 

50 BfcOT, H«<D»Ji!E*W"r*. 
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[0 08 9] V-X««l 5 4<DSiffifflKc % C<DV-X 

^15 4 tc*3S«:SS<D^ffi^|*c>r^±cc^ffl$ 
$tttti 6 o *rci>£. 

[0 09 0] KU-Y >««1 5 OCCtt. e^fiBLl 

[0 09 1] ^y-fe^F^Vi^^MC 1 a*5j;t>*M 
Clb<Dy-XS«15 4tt l ^■f*-7h7>^* 
<D^-^««iLrfc«fiBTS. io 

[0 09 2] Ttttot. Nffl««16 0*xs 

[0093] #aBR««CC** jrf * y -fed* F ^ £ 
MTlaTO, tf? F«BL ltt«fiWVCC«#Sft, 
n > F a h<Dm&t> 0 V &c«^f$ *rct»*. 
[0 0 9 4] cnCC*fLT, altRttfi§CC$)^^^V4r;l/ 
F^>^X*MT 1 bCcfclvCtt. tf*F«BLl<D« 
{iLls^MtQ Vt^-^t. n> ha-;l/y- hCGCDm 20 
{iU-^H*- 1. 8Vi3tl. isA«tRjRSL 1<D*{4 

[00951 -^t, NS^xJl/OWSU-^UteOVK: 

*-fe^wa!R«SL icD«tiU'<;u<fc k n>ha-juy- 
f c G<D^fi <t r $> zm^tzm^ l r a 

[0 09 6] -Tfttofe. j8tRttlBK:**3> Fa-n^ 
- Fom&u^fcj;, «i&iSftWf«ctotiT, f 7 M 30 
fc-rf-ty-fe^F^^XfrMT 1 bODL^C^ffimJE^Cje 

[0 09 7] H 31*. 02{CSlfc»^^, N§*x 
5 9*««1 6 0*jJ:CfPS-<-X««l 5 4&&Cftc 

[o 09 8 ] @3ccmU/c^w:fec>r«. 
7>^X^MT 1 bCDn> ha-juy- Fcd^{4L"^;u 

8ViA^Cir 4 CO^yt^ h7>^ 40 

[0 09 9] L/ctf^T, ^*y-fe;^7>^^MT 
ib©y-x«« 'W*-^ F^>^** 

<D-<-*$gi£) tt, fcf* hiSBL l*J0VO«tlU^ 
<tfc-?Tl>£C<bCCl£*CT, -1. 8 V©«fi[U^KC 
fiS»StlW6-b>WltR»SL 1 i^-T^x^ 7 *M 

[0100] L,tctfi^X> NPN F7>yX^©x$ * 50 
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[oion cticcjcor. mtRZtitcjt^v^jih? 

>^X£MT 1 b<3DKU-f>««l 5 0 + 
7>^^0<-^jgi It V-XI« 1 54 (T& 

fl*»ot, read (riu^^^iS) #86ft 

[0102] cct\ F^>^*£CDx = ^ 

^F7 + * JMMfcWMBS *lfc« 

%ffitfSlil«8e I readi L~t-te;lol!RifigS L 1 £S£ 

[0103] cnccati/t:, #«tRfty<*y-fe^h^> 

[0104lft*i t JM±©»W*?tt'W#-7 F^>£> 

Jl/F^>5^X**N***Jl/SS<!:l/C. >W^-7h7 
Nfiy-x««it>Cc»«snfcPfi««ft 
i^^iit, NS[y-x««*^-xi ur. 

^ ^ i LrWtiP NPSF ^ >i?* **SMfWE<fcT 

[0105]^4tt Hiccs^bfey^ey^^F^v^ 

[0 106] 3>hn-;^-M5 8^-C, FU 

-r>««*jj:t;y-x««3&*KW6n. cofu^s 
«©*ffc^e>y-x{a«©Kt>**r^. ^^sbl» 
f^l<D#(4 -fe jkds $ <t a & . 

[0 107] FU-f >««CCttfcTv FSBL 1 £ KU-f 

M 9 03MHM6*v y-*«tt«:tt. y-*«W*i» 
{CRWfcti/cx = ? 6 0 CCSt L/t3>^^F^ 

i^/cis6<D-fe;Uii«S=i>^^ F 1 9 2i*sSW6nr 

[0 108]|^5{i. SlCC^b/c^-=ery-b;UTU>fCD 

[0 i o 9 ] H5cc*n,vc», ^^e»;^F7>^^ 

MC2 b^jl«tfc«i5nrc^fc<Dir^o 
[01101^0, y*yi2iU F^>^XdfMC2 b 

<DF*u-/»w«tt"r4hr9 h«iBL i omiiLis^Mto 

VCC^F^n, ^<Dffe(D^^ F)6l<Dm{4U-<;U«- 1. 
8 VCC«&SftTt>4fc<D£T*. 
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[0111] 3 6tc, ^^'J-fe;H7>^^MC2b 

<Dmm?zo- vmwL2<DmiiLis^Mt- i. svcc 

MC 2 aCC#|£LT^#6n£^*-5 h 5>t>*£ 
fit U -<Mt 0 V $ tlX I 4>CT) <t ? Z> 0 

[01131H6W, ia5cc^u^WB$cci§tR$nr io 

^^y-fe;^7>^X^MCl b, MC4a. MC3a 

[oii4] mezmmux, srmiRVimic&Zst*: 
Ift^L/cifeO, -fe;wiM^cDm{iu^;Hi- l. 8V 
*v t^^ higcr)m{4u^;p«o vtc^$nrc>^ 0 — 

N^^^^<D^I{4U-<JU«0 V-C&£o 20 

[o i i 5 ] c<D/ca!>, n> ha-ji.y- f ostium 
^-l. 8 vi^^u^ciiCctO, y^ey-tr^F 

;uil!R^^e>, y*»j-fejuh^>^xdrMC2bov- 

or, x ^ ^ *Wfc&* % ^ttimflS Ireadi LXtftti 
[0 1 16] Ctl^MLX. #aJR«a8{C*i^*yH2 

u^;Ki0 vr&O, FffiOKttu^ji/ftO vr* 30 

0, 3> Fn~--n,y- kd^{4u^;1/*>o v-e&£ 0 ^ 
*y F 7>^$MC 4 a a*C©«7- F8WE>«fifcU 

[0117] "Tftto^ -rf*y-fen>F^>i?X*MC4 

acc<^£nxi>6^-*©fficcfi8to9ft< , y^ty-fe 

;H7>^^MC4 aifiSK-r*H2JW8JI?as L2K 
(m%3^%*i«c t * C t cc ft £ . 40 

[0118] *a«ttt»«:*ay*»;H2^ h^>t?xir 

MC 1 bOCfcCvrtt. * Fi&CD^at*- 1 . 8 vcc, 
FP-;uy-FQ»fiMi- 1 . 8 VCC, -iziUSIRtS 

[0119] C<Di&£\ ffitc^^ry-fe;i/h^>^^^M 
C 1 b#. ^(D^> F P-juy- KD^ffiP^U^- 

1. sviwci-c, a»atR»ittorc»*»-&r 
4, tr* Fttowttu^urtJ- i. 8 vccffif$;**iTi> 



1 1 -87 659 

20 

[0120] ccD/cfe, ^aiRtt®©-** y t^h7> 
s>x*mc i bccftttra-fej^aiwRSL 1 ceo 

y*«J-fe;l/F7>^*MC 1 b«ciBHr4K»tt«n 

[0121] $6cc v #atRtfc««c*s>-*y-fejuF7 

-1. 8V&C, a> hn-juy- h0«(ftl"<JW£O V 
■fe;Uil!^o^{4u-^;u«0 vtc, nU'Jxjwds 

[0 12 2] c<di§£«>, #atR««cc*i^*y-feib 

o"C*>, FilgCD^ftU^L'**- 1 . 8Vt^7t, 

x$ v^ccstatu^ii/ittjs-r&HzjuatRSostiu^ 

[0123] L/cJ&Sot, C<Wa£fc#afttR8«C*£ 
^*y-fe;Uh7>^X5rMC3aCCfBH-r4a»tt. -fe 
ildlJRiH S L 2 «CH:jftftttl> C <t CC& £ 0 

[0 12 4] «JJtt9JUfc£;bg, H5«:SlfcJ:5ft 

F«WL2tc^n^^ctr t tr?MaBL2<h 
"7 - F«w L 2 <D$>£ec&ttS ftfcy * y -fe ;u F ^ > v> 
^*MC2b«:«J#3ti*f s -*ccj£i;r, -fe^atR« 

[01253 u^fc, afRttfflccA-sy^fcy-feiUF^^ 
ixx too «c^r**a»?ttta©y * y -fe f ^ 

>iP^^tC|a@^r«, -b^ua!RJ»SL 1 £/c«:SL2 
[0126] L/^ot, -bJUilt^S L 1 CC^n^m 

fifeii^-fe>xr>yi 2 8*ftttttrrac£r. 

[0 12 7] [«&«jfH H7tt, Hl«c^i/fc^ j ey 
tr;l/T U ^ *Oy^e y -feJl/ F7>^^MC 2 b <fcO* 

MC4bCC^tL-C, r~z<DW&m't*'<m5m<DVy 
hm. ^-F«fcj:cf^a»WflE>«ttu^^*ja?Br 

[0 1 2 8] «TOtt?a-C?8e>^itt-S±5«:. H— © 
hSccS^L-ci^y^y-fe;uh7>^x^k:*fu 

[0 129]Tftto^ t y^e>;tJl/h7>^X^MC2 
b © F U Vte^O^y * y -fe F ^ >i>X ^ MC 4 b CD 
Fu-/>3W*a«c«tt-i"4^y hiSBL2©S{iU-<;U 
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[0 13 0]— 7 r -*SjA£?T&5^y-fert'h5 
>^X£MC2 b<Dj£ifrr£7- FgiWL2CDB<£U^ 

£MC4 bcoy- F 7- FtgWL 3com(4u 

[0131] ^©{fcCDV- FiSOSttU-^tt, ^-Ttl 

to vcc<?f$$ne<><D<b*r^o 08«, mitcffkctc 
^ * »j -fe ju t r ttei o r 0 r & £ . io 

[0 1 3 2 ] miRZtitcS^VtJlttCto^T:^ F 

[0 13 3] cnCCfcfUT, #atRt£m&£-**';-fe 
JWCgSRTStf * F«L -7- K^Jrtf-feJl/^tRJSom 

fiu^HJ, i^rti<>ovcc«f#$nrc^o 
[0 13 4] co^^^ffiiBgi-r^ci-c, rnvwt 

W<C$>Z>jt i; F £MC 2 b 4cJ<fc^MC 4 

l 5 0<DiS^K:*$o*c^> F-><> FB h>*^«Sfe«: 

[0 1 3 5 ] C<Dif£, Kl/-f>««l 5 OOifi^Kfc 
t,*T^> F KH F £ 0 Ife^-fSWiF- 

ft, £6CC, FU«f>««l 5 OCCfc^Ttt. IE?UDig 
fl»i»l>fc«)R:, IE?L-iE?LtJ[a^l§C*rc<briE?L« 
x^^tjfec^ Wx+ju^wrs** F*-;W<bfc 30 

[0136] <£CC* y F#-/l>^ttLfc»£K: 

*St»Tfc, "7- K»©«tlU^^l 0VT*r>T, 7 
u-^4>>/>?-Y 1 5 6ttIEm{i£fc 0 Tl>£/c#>, 

[0 137] IWot, h>^^BtftR^0^7 F* 
^aA^crci^ ( c< 4 F>*^Mfbfi^©*y 

F * - Jl/ffi A«c J: a S&f t * B5 < c i # pJIB i S . 

[0138] H7*J:aH8K:*$l>T«l8l//c«ii»f¥ 
tc*l>?ft, ^-^(Df^tfTatottc^jiWtttB©^ 40 

[0139] U»>U&tf6» «MbfW«c % aW?tr» F 
iftaDt? F*££ F W>#«ttT4#a!Rfcr* F<D 

Ettrts^Fu -ornate J: D^oTl^^m l> 

*>«>* FU-T>7 r -<X^-^m j £:RA±'r-2»/cd?)CC«, 
- F FUY>ffl©«l|i*asi'rSJ:5&«fitittorCi 

5Ci^l0 0 50 
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[0 14 0] "Tftto^ 07fc«fc^8tC:foa>TtftEBL 
/eJ:5fc#jT?tt, BiRSftfcfcT? F«c»»r*t:^ Fft 

- 3 V«©flSffi*ffllfflUTC>5 C £#3* LC^o 
[0141] S£3fc<D 1 F7>^^77 

^-^>*SE*-r*fc»K:. CCD<fc5^SiA#iiJRcD7 
[0142] V-^13«<0«ffl[U^Wfi«(a(CfiTU 

[0143] #jA«iffiB$tc*5^r, a!R^n 

/ctr? h£SiiCDy-FKiS <9-F«) (cffiRL^ 

at* t v f ©Ettrts^y- f mwtc <t^b^ti$ 

[0 144] CtxlCftLX. Hl*$J:CJB2rKI8l//c 
J:5fc^*yi2;UF^>^x£©v~x#s, 

F^V^^CD^-XiJgiKU 'Wtf-^ h^>^x 

[oi4 5] Lfc**-*r, «a»fiPtt««:*ji^"c, #a 

-F (7-F«> «Cfi«EE*EP»I-r*C£r, FU^> 
4 a % J: 0 BMW « e £ jRtttft 

*. 

[0146] [rfi*»ff] HI Ott, H2tCfeCi*CKW 

8BL k -feiiaJRJRSLijJ:^*^ 

[0 1 4 7] Tftto*. HI 0CC*b/c«-Ctt, b'yF 
SBL, o$0^»JfeJbh7>^X^Fb^>SiS 

t;H7>yX^(D3>h Ftctt- 1 8V*5 

iczti^timifZtiz. ccDZstcrzctx. H2tc 

ffkbtc* + 1 5 2 (C, iE?Lcr>^ * *^»3WgfiR 

[0 148] CO^-r^Hi^n-fwvyy-FB 
& 1 5 6 tOIB© F >*JUWfcBKc5WW36«BlftlSti. 
FN F>*^ft(cj:D. 7D-f-/>^y-h^Sl 
5 6 *>6^ + *^JB^«T-*«5ia^tii. 

[0 l 49 ] c<D«fc5tt?H*«fcffi«cj:0. -rf^ey-fe-rt/ 
tt. "High Vth M «3B (Vth3^3Sl>ttJB:fc 
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»tt#*£tt*. ) <tft£ 0 

[0 150101 0CCmL/c<fc5ftm{£Egtt, 0 1 K 
^b/t^y-fe^T W 1 04(Cto^T, m&7Vv9 

[0 1 5 1 ] HI ltt, B2CCfcl»T«|IIL/c^*'J-fe 

t0^§ a io 
[0152] Tttto*. 0 1 l K^OfciB*«M«cfct> 

6K- 1 2 v^epjjou -fe^tditR^SL, rfttofty* 

U •JxJUWatBViU * HBL Tfttot-**'; 

[0 1 53] «±©J:5tt«(4iBIRi-r*Ci'C*>. H 
1 0«C4$l»r»9Hly«:©iH««C, 0 2 CD + * 
1 5 2t,C]ETl<D?> + *Jim&B!&$tl2> 0 S6«C, CO 20 
^t^Hi^D-^^^-F 1 5 6<hOF^W:^ 
»3WBBni3*i4/c«>, FN F>*JWaWcJ:*K ^D- 

[0 15 4]o$9, 0 1 0 <DJ#^£ liHiK: LT, ^ 
VtMJ "High V t h" ttSlitt*. 

[ 0 1 5 5 ] H 1 1 CC^L/cm(412^(CfcC>r«, * 
^«ffi*6VtC^iff*ffii'r45rc«>, C©J:5tt«fl[ 

v^c:tcc^*;u*»«L. c<D#«3*ifc«5*;w 30 

WiSefcfc y ^ ;MBffi*««re * *«jsR i ft o t c» * » 
^ecWMftSflLiBET**. 

[0 15 6] [Xir>^-fttfi8] ^ccc. H2«C*JC»rtt 

[0 1 57] 01 2-01 4{t, ^n^tl@2tC^b/c 

[0158] 0 1 2 £#J8LT % * * 40 

{iU^;U«0V<bT^ e 42JUaiRjS<DafiI[U^I/ttO V 
[0159] C<D<fc5fta{iU^,*/<DI2g<tT£C£ 
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£l>5C<fcttftl>. 

[0160]il3« 4 **WW^«:*SW*«<MB 

tt. Fsowau-^ji/ttovw:, 3>hn-;uy- 
^(il/^;l/t0 VCC. N^xJUD^ttU-^n/fcO V 
[0 16 1] COcfc^tC, tTv hMNV*)l>*$£Zf-b)l> 

j8iR«wr^rovccfiS#3nri»s©"C. c<D<i;0ft 
ifc#S*i4c£ttfti>. 

[0 162] LfctfoT. **>^t»fc*$C»T-teJU 
[0 1 6 3] 01 45*. 02CC^b/c^^e»J -feJKD** 
[0 164] H14fiC^0fcWCCfel>Ttt> X£>;^ 

ttB«:*jc»r, try hfiflosfilu^Hi- l. 8V6c, 
n > f n f coma u^n* o vec u 

ontiL w<Mt o v ccm# $ nt i Q 

[0 165] OfctfoT. n> hP-;l/>7*- hCD^tiU 

*$n£C<t#ftl>/c#>, ^WWttJBtcfc^r-fejU 

[ o l 6 6 ] «±©»gjoc*si»rtt % **>'<-fttt»K: 
^•7- FSW>«ffiu*<;k V-feii/F^ 
>i^x^©3>h n - h p*<jUtt 0 V 

[0 167] L*»oft#6. 02tc^u/c^^y*fe;UK: 
**. 

[0 16 8]f^i^<!:, -7- FttWLOSfiiU^V 
^3W*>tt«(cft6ftc»J:5«:, -feJua»?a*Jj:CKty 

ftl^o 

[0 169] Llttfi^X* «T«c»-K*J:5ft«fiffiH 
* X ^ > ^' B fC *5 1 > T i ^ C <b <> pjfig r £5 -5 o 

[0 1 7 0 ] Tftfc^Jfn t-y h^(D^(4U"^;U 

*/ciiL«-l. 8V<hL, «7- Ffi<D«{tU^<Jl/»fiE 
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[0171] com^. bm&nom&tK^xto 

[0 1 7 2 ] ^2^*, tf* hi^CDmfiU^^OV 

[0173] C(D1S^4>, (gCC^^U-te^h^V^X^ 
;V £ t>vm tRM<Dm& UUltfi <LfcK:0V<tfc->TU£ 

[0 174]-»3(CB, tT? hft®«ttU'<Jl'&- 1. 

r*^o 20 

[0175] CCDJi^fc, -fe;HMM{4K^i t: 
j**Viz>ib5>Z'X*ififcKmmW£±ti;->xi.* 

[0176] C<Dtcti>, ^^WttftfCfat^T-rf^'J 
t». 

[0177] t,*>fc % JJBaWtefc**l»Ta\ 9- KM 
co^ffi U X £ > y W jtfascc t, > TfiE;g<D^EE <t T 30 

[0 17 8] L/c^o-C, ^&*£>;Wtfc®CC:fcl>T 

[0 17 9] L*>«>. X*>^«MCC*$t»T7--K« 

m»S«.*itf* -rf*';-fejUh^>i?x*<z> "High 
Vth M ^*Jtm^^MEVthi t "Low 40 
V t IT t^©OSlH»*EEV t h iooifflCCttft^- 

[0 180] C©Ct« 4 P^**;l^*:y-feJL<h^ 

[0181] IteJWot, fc£iU*KfflB$©7- K«<D 
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[o i 82] ccocitt, Kffi«iffi©«iifL teJrcf* 

[0183] H2CC^L/c-rf*yH2;l/©X*>^-/ttJ8 
mKVc c*HJftIU ^(Of^OKiSSS^^xa. m 

12-01 4xmiLtcmmsm:&tcte±mL,tcm i ^ 
[0 184] cc&j^tcrscir. 

1zjI> b $<Dl,Zl,mZ OV&tt-? ZC £i)K 

§a<h&& 0 y*y-fejH"7>^*$r#p** 

[01851B15B, H lCC^Ufc^-ty-feiUT 
©flWEecfcur. ^*;um{4IgJ»[oI&&l 2 o^6^x;u 

[0186]il 5CC*Lfcy*y-te;1/TWtt, ?gS 
[0l87]tftto%. /c£jUi8i*:7n 

So 

[0 1 8 8 ] m 1 5CC5*LfcWcfct>Ttt, ^x^tt 

[0189]$ x JltttftttttBtRB. N ^ x J^cSIt* 

[0190] y^rU-feJl/h 7>S/^5r©V-^gijlKx 

[0 19 1]tftt)%, fc£*im&:/n* 

[0192] L/c^-pt, 7 h7>^^©fi 

ttttffcWIWtU jE«ttRffl»ft«3&«Hltitt*?Itttt 

[0193] Uc^ot, H 1 5CC^U/cJ;^«: s 
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[O194]016-017tt H 1 CCtel>t:!£E£JO/c 

*»^¥*<*fsti.$sa i o o otcfc^r, m—vv b 
m±.<om&vv bojt^v-bJvttcttLx^-zomim 

[0195] mi 6te£Vmi 8£#JSbT, a 

-rsttfPKoiitrttwrs. io 

[0196] Yfn-^l 08tt T FU^?7t 1 

0 2tc5-Z.htitcT Fuxft^tctfOT, locDtr^h 

sl /ci^tftf-y fsbl i *at*u vvbmmiR*? 

hfiBL 1 CCWfit— 6 V^&EfUjaT-S Ufv« 1 0 
2) . 

8fcT? bo)?-** "0. 1, 0, 0, l"«Cj£D 

T. WLf'n-y 1 0 6<DmiRLtc7-~ F8WL 1 20 

[0198] -rtttoft. SiA^^^^-^^o^-^r 

»«rr*!7-F««cttov*H«in'r5. 
to?*-***! wic-rs^-FiSKci 

xiurtfttfotis (xf-^^s 104). 

[0 199] ttOTT, WLf^-^l 0 6«, atRCT 
^S106) o 30 

[0200] ^c(c. mi i*5&cmi 8£#mlt, g 

[0 20 1] y^r»J-fe;l/S Lf'n-y 1 3 2fct, atRS 
ft/c^ »; tm&-r Z> -teJUaSStt SL1-SL8^ 

>X7>:/1 2 8fcl\ -feJUatRttSL i-SL8^L 
T\ M^R-r-^^Ktar (^r-^^S 108) o 
[0202] *i&/W£IH9IIg|g 122(t tw> 
yi28-CSffl^n/cf-5f<i: 4 f-^F7^12 6 

cc^en/ctfa^-^tiitK-rsctT, s&e&fp 40 

0) . 

[0203] r^rcoaw$nA:y^inr;t/tc*f ur, 

®@mi 2 2lt «iMtOTt»73*» Uf^S 1 
14) . 

[0204] -?TC\ *&/ffi£M»BR 1221*. m 
iiW8Tlyrc»ftt»t«KLfc«^ C^-^s 1 1 
0) , Sii^TLr^&^tr^ hCC»l£T*y-Ka 
(M^WLf^-SH 0 6 tcjSt* 3 1»\ 50 
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T- dtifiO?- 1 T~ ZX&ZfrlC&CX. 

FttocHUniSi** (*^*7's i 0 4) o 

[0 205] H±C!)Xf^S 1 0 4^Xf^7'S 1 

1 2*t<d«hi«:, r^roatRSh/ctr^ hecoi»r 

[0206] &L±<D»i2Mf^icis^X » % fcT ? rl§<Dm 
NFCC«aiRS*iA:'7- K«©*filU^I/«r|gttL, RtU 

[0207] [3aS©0JB2 ] felTrtt. H 1 &J:Vm 

2 cc^L/c*s#^¥^»istt§£i§ iooo (omm^m 

CC-3l>r, HI 9Ha3 0*ffll»T8MJJT*. 
[0 20 8] H19-H3 0tt, JJBOSia**-*-*^ 
Wfett¥«mBieRiB 1 0 0 0 ©R»55tt«:*$W «ST 1 

xg-jni 2is*3w-khh-c*s. 

[0209] il9^#Mir 4 P Si/'j3>l 

S201 300 Aasw>««:W-r*-nft* 

BWtH2 0 2*JB«'r*. *lt, COTSt^KiLM2 
0 2±CC, CVD (Chemical Vapor Deposition ) 

m^x v 500 ass osffo^tss^ »;n>i203 

fcJ&SWS. C©*ttfiVy3>K2 0 3±«: % CVD 
ffi&^Srflat^T, 1 0 00ASfi<D2/'Ja>aftB20 
4*JEfiSr*. C(D^yn>HfcI2 0 4± 

*-f-»(t««*Ba-r*J:5«CU^Xh20 5«:» 
fi£-r*o COU^ F 2 0 5*vx*£UT»jfrtt:n? 

>^{b^2 0 4*$J:C«HSJiS/l/ =J>^2 03*x?f 

[0210]^ U^F2 05^iSl t 

>MfbM2 o 4*^x^4 urfflc»raiRMffc*?ftt 9 

CitcJcoT, i2 OCc^^ti^Jz^CC, 7-/-;UFK 

fba2 0 6*jBsE-r4. ^it, iJa©*teB->y3> 

B2 0 3*5j:WJn>»tH2 0 4*l»*rS, 
[0211] @2 1 CCm$n^<t^tC, ^^:»;-fe: 

;^7>s;x$««K';> (p) 4^*>aAu 10 

0 0'(WtCWHft-CW«lF7^^*fTtt9C4-r. n 
[0 2 1 2] T»*Mftil2 0 2*»*l/fea, Hfltft 

^ai^ss-rcttc^oT, pssi/y=j>a«2o i±± 

Etc 1 0 0 Aett©BHK>y- bM<m2 1 3 *JBSSr 
*Ut, C©y- FKft^2 1 3±CC k CVDSft 
i**fflC»T»l©^ISfi^y3>Bt2 1 4^:1 2 00A 

[0213] ±g2<Dmi<0^*gp^^ , ;^>M2 1 4± 

ec % cvDttftt'iffl^r i o o Afis^fli^cDigias 
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y ^ymitmz 1 o o Am&om^m^LL, z e> 
tcc<Duya>m<m±tccvD&imi<>x i 5 OAS 
Sfom»oissmm«:macsri. -e-ntcio, ono 

^2 1 SDWf&ZtiZ. 

[0214] ±SE<DONOJH2 1 5±CC, CVD 

41 20 0AfIgOJ?^Cff^-f£o -eUT. CCD^tS 
BS/y=i>H±CCX/<* 5? y>yffi*JBlvc. £>^X 
f*>*>yi>--Y K (WS i) m&l 2 0 OAfigO/l^K: 10 

£*S®12 1 6 3W»jaESti*. 
[0215] £CD2gmii2 1 6_BtCVDg;£/Bl>T, 
2 0 00AStt©JR»*W«TEOS«2 1 7 

[0216] ^CCC. 02 3£#MLT, ±s2©TEOS 
B2 1 7±(t, m2 3(C43Ci-CS^l6jCC»fi^WtCU^^ 
h2 1 8a^ffit^. -ZLX. C©U^ h2 18a 

^^iitfflot, teosi2 i 7, mmm2 i 

6, ONOJg2 1 5, »l©^ISB5/«;=i>g|2 1 4« 20 

&2 1 9**J:Of:a> hn-juy- h^@2 2 0*«»jflES 

[0217]/^ 0 2 4£#flgl/*C, ^^'j-fe^h^ 
CVDSSffl^t, 20 0 0ASSO 

;Uh5>^x£<Dy- hoflBBKcif-r K$*-n>2 2 5 
^lt v C<D1f-f FO*-.H>2 2 5£v* 

17-lE20cm- J r*-?t, S$0. 1—0. 3u 
[0 2 18] ft*s, «FCcHE3*iftC»3&« % y-*««l 

5 4 <o^ttftaa[* , Ku-f >mm 1 5 0 CCit^r <g < 

[0 2 19] Chit y-^««15 4tt, ;W*-7 

tutus 5a>6r&£ 0 

[0 220] *oy&. B2 5(c5W\fc5«: % ^*y-feJU 

X h^*->2 1 8 b£»£JE£U ^a2 6CC7^-r<fcO 

vx^<hUT. iKJR (As) y> (P) 

>&AU n^^sK^iggl E 1 9— 1 E2 1 cm" 3 CD 
iffl&T\ &3 0. 0 5-0. 2/imOxSy^«5 

[0 22 1 ] *-«c*>%* HSfc*t&{c;fot*Ttt. Bl 50 
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26tojVr<fc5lC, y*"J-feJl/h^>2/^^©P-y- 

[0 22 2] 02 6CC7SL//c<fc^tC, y*y-feJUh?> 
*©y N§?**61JJO -f * >£A 

cDy^y-fe;l>h ^>^***KC*©ftffltty-;*«ffi€> 

[0 223]^t, CVDffifti'*fflC^, 100 0 
0 Agtt©B»«:Wr4TEOSBlffcK2 2 9£7fJj£ 

$mm2 29^x^>^Ui2 8CC«-TJ:9tt3 

[0 2 2 4] |&l>*C t CVDaftKffl^t, 2 00 0 
Aatt©BWt*rr*jMSfti/y3>JBt«ttL. CCD 
SWfiv y n >»Cc^F>B«!*»A-r * cttcj:^ r»flt 
f4£6/ct!-£ 0 £e>tc, ^>^Xf->^U1f^ K£l 0 

[0 2 2 5] C©# y*-f KH«cBf3EJBtt<t>U^Xh* 
C <b K «fc oti 2 9 CC^T <fc 0 ttfeJMBtl?« 2 2 7 

[0 22 6] #CtC % H3 0*«HUC. ±BUWht 
m4zOtc&. -fe;laitRiK2 2 7±«: v CVD^E^ 
TEOSHft^6Sc*vy=i>MffcH2 2 9*JBJS*r 
& e C<D^y3>BMfcK2 2 9<DH»ttl 5 00Ag* 
tNfc*. *LT, CCDS^»;=i>BMtR2 2 9±CC % CV 
Dtttt^«rffl(r»r. 1 OOOOAfiSCDM/l^W-r^B 
PTEOSRftif*>6a*2>y3>M<fcg|2 3 1 

8 5 0 X?Bfi©«k«M«: J: a-$: 
ffftC*, BHF </<*:7y-F#K) 9CC<fcDBPTE 
OS145 0 0 0 AflSx^^^*^^-r^ e 

[0 22 7] C<JDi/y:a>BMfcB2 3 1±CC % 

LT t ^>yn>K{tJS2 2 9. 23 1 £x**>y-T 

«i. «©IS"C*J«Sti*aEe5r K«l2 3 3iO»«fi 
(Dtc&><D^>$? h*-;l/2 3 3 a^fiS^n^C^K: 
^c^o ^CCC, ±SE(Dn>^^ h^-;l/2 3 3 arttC, C 

7^2 3 3b»JS«o 

[02281-ei/T, C0^>^f>7*7^233b 
^i'^fflc^r, 5 0 0 0 AUKCDMil^WT^TJUSx 
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[0 22 9] -eUT. C<DT>\'5.€&®±l ( cmmmR<D 

[0 23 0] *<o&. ±ibt;us^ji£a*-~>^ 
[0 23 1 ] t*±<Z>XIIK:<fc 0 . 02 CC^L/cKSBt* 

£ wr * ^ * y -fe h ^ > * tm& $ n s c t k ft 

10 

[0 23 2] «±<9£5ft:/u-fextcj;*), 
#ajfjfe<hft£ 0 

[023 3] [HSS<D0<&3] SOS(DJ$B2<D^ j ey-te 

JUh^>^$©V-X««<D*ffi«CCX5 20 
-fZtcitXD 4 * >&A£ff ft o /Co 
[0 234] L*>l/ft#e>, y*y-fe;l/h^>5^£© 

Jfi(D»B2 TKIBL/feJ: 5 ft^ScKR&ftftl*. 
[0235] SOSCWBJB2 CCfcOTtt, UttO^S 1 CC 

[0 23 6] UfeOft#&, C©-fe^iB!RiH*T>U5iB 
««:,»: -3 rjRttr*Cii-r«i, «T©«fc3ftWiX 

[0238] rtat>% x mmomm 1 r^i/di7 n 

-<D5^, 02 er^Lfc-rf-ty-feJl* h^>^^cDV 
-x F U -f >M^<D * >ttAXB3WET 

jhrm*82 5 oz&mrz. cosnttiMte 5 

0Ccy^ey-fe;i> h^>s>x*©v-x««;bJ:otFu-f 
>««KcB§p-f 4=i>*£> F*-iU2 52*HP"r*. 
[0239] 3 -rf*:y-fe;Uh^>^X*©y-X 40 

>aA^tfft^ 0 

[0 24 0 ] C<D<t^ftXgCCj:orfc, y*y-bJUF 
[0 24 1 ] &±<D<fc^ft:/P-feXK:J;9 v -rf-ty-feiU 
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asojf&ift*. 

[0242] [H«S©JBJ»4 ] 0 3 2 Hffi<D0!£4 
[O243]032^#Ilt, 03 ICC^OfcXIid: 

EHSCcur, -rf^ey-feji/F^r/S/xdoy-x Ku-f> 
mW<D J *>&\&5c7 Ltctif&V. IHimtNR2 5 0 
C©JBIHIft»K2 5 0Ccy-tyH2JbF^> 

^*©y-xj|*rjin«3>fd' h*-ib2 5 2 
^p^p-r^o con>^^ F*-Jwc*tor. urate** 

>aA^?fft^ e 

[0244] m>X, C<Da>$? h*-;Utt#y 
FiaB*»JiR-J-4Cir. t>to*>4#y*-f FEBKCJ: 

[0245] CCW^ft^u-feXKJ^Tfc. MS?* 

o>4^tt£«£BHK:» y-x«*±tt»tt4WB»D 

*>*£A£tf ft 5 C i*rpJtBr*S. 
[0 24 6 ] ti±<30ct^fty*p-fexccj:0, j**y-fe;u 

[0 24 7] [Hifi<OJB«5] H3 3*JjrafH3 4». 

[0 24 8] B3 lCcSL/dS£iH«(C. ^*'Jt;l, 
h<5>S?X$r<Dy-X F W>M*^<D>(*>aA#5£ 
7(/fc«, ■IHMBIUI2 5 0«^ty. JHBItt*Ml2 5 
OCCULT, y-^aWLhCCHP-TSa^dr^ 

[0249] l^34^#Mir, COJMIffilUR 

^rvx^iur, 2o®B«r*y*y-feA'F^>^x 

*«c«W3tifcy-x««±«cBBPL/fc3>dr^ h*- 
[0 25 0 ] Tft*>^ COiSfRWtCflESStifcNfflS 

^Mtfto, *©THccffa-r*ps!y-x{a«*« 

'WiF-^ h^>^x^(D-<-x^<hftip, *<z>y- 
x««JWfcitfcS tir u a N £ * jKH«*J/* A tf- ^ h ^ 

[0 25 1 ] Ki^ct^a^n^xcci^rfe, 2o© 
l^-r*^*y-fejuh7>^^«:*W3ti*y-x« 

[0 25 2] «±(DJ:^ft^a-feXtc<*;0, 
MS^tfA^WSfll/OO, 2oa)>^«J-fe^h7>^ 
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[0 25 3] [SSfcCWBfie] H3 5*5i:tf03 6&, 

^£^TI3r£>£o 
[0 254] @3 5&#HLT, gT, 03 1 tmmic 

bx. y^e»j-fe^h^>>?x^^cDy-x Ku-f>«« 
CD-Y *>ffiA#5ET L/c^tc, nntUHR2 5 0 tffitii 
$ft*o 

[0255]^t 4 coiniittttRfic. K«ts2o 

[0 2 5 6 ] *&<,>T V 03 6£#MbT, 03 4<DXg 

xfttfcjf <t ktufc o tcmmmzm? * # y ^ y a >» * 

[025 7] C<DX ^ v *««LBc. 3 6«H2^atRj« 
[0258] «±<D&IJ8-Ctt, ¥^(*mSSB±CcliS 

stifcNis#ys/y a>»jwa«xs **£urttfw 20 

y > 'j3>Bt©NS7K»«;y -x««aiffiffl!JK: 
<hfcpjfgr&& 0 

[0259] KioA^ttxstcio-cfc. y*y-fejv 

<fc*«iJfiBr*4. 30 
[0 26 0] [J0t©»«l7] H3 7*iJ:CKH3 8t*, 

2 * y -fe ;u h v >isx $ <D£m-?z> V 
jM<Dxe*svriar**. 

[0 2 6 1 ] 03 7^#ll/t k y*y-fe;l/h^ 

2 6 0t«JSST*. 

[026 2]i&t>T, COU^hv^^^rv^^iU 

r, v-*tttt<D^ra««Mfflfic. v-xjWiB 40 

[026 3 ]*£l>T, uyxhv^^;^->2 60?: 

i*ncit t R&-r£2ocDy*y*fe;uh^>i;x 
[0 2 6 4 ] coD^^^^'D-fexccctorfc, y*y-t 

C£5&^Jfigr^^ 0 50 
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[0 2 6 5] [->*JI/©««E] eutoKwrtt, + 
4ul/fiy*yHzjUh^>^**tt* pgas«±ccjgflE3 
ft/c N -J x cc $ ft & fc co <h L X £ fc o 

[0 266] PSg&*CcffJj£;*ft£'} 

*^Ko»j«#tttor«. HT©<«fctt£#*4. 

[0 26 7] *<\ @3 9^:#Ilt, 0 0 

1>T, JH*^a-y^*ttff{cStttLr4J«StifcNS^ 
xJl/3 0 2 a-3 0 2 btf J&£S*VCl>&. 

[0268] -*r, jamas© 5%, p* + *jh-^ 
>^**w\ pa!»«affi«jccjgj6KsnfcNa^*;i/rt 

JBflE3ftfcPS^*Jl'rt«:»flE3tirt»5. 
[0 26 9] *Tfcfc>*>, fli^»«lftj^«CMOSia 

[0270]^40it PSS»«affiflHKUBflE3n*^ 

[027 1 ] Hagcc^bfc^xiWUfiSrtt. J322lslB 

[0 27 2 ] S40Kl^U/c«^CCfct>rtJ, ^ffllsISS 

0N^t^^h7>^x^^M$n^^^Mt pgg 
[0273] Ltc&-ox, jssHB*t*s*scMos 

[0 274] c<DJ:5te$*A4ftR&r*c&r, 

[027 5 1041^ NMSfifC, H 1 CC5*Uft>F» 
Att^SftEttKK 1 0 0 0 Z&f&TZm&O. ? * ;U 

*fiE*^-riKffliar**. 

[0276] 7fmf£¥«fHBttnaE 1 0 0 OW^t y 

[0 27 7 ]-*. HiaiaB*»JSW* CMOS HBO 
ft fc N -5 * JUF*i (CJBflE $ ft 

[0 27 8]-*, ^22HB^r«fiST^CMOS[pIBC0 
Nft^Hh7>^5f^ N^SK^ffiCC^^ft 
fcP^*-rt/rt«:jBflSSft-5. 

[0 27 9] l/cA^-C, C(DJ:5a**-iU»JiSec*5^ 
y*yH2JUh^>^^^3&5®fiE3fts^xii/«r, 

[0 28 0] 04 2 N^SffitC. 01(C^b/c^a 

^t44^»iate^s i o o oz&m-zm&cDtikcDO * 

^««*S*TKBHr*ft. 

[0 28 1 ] 042tC*5l^r«, 

fi£$ft^^ig«, NfflSfi^aBCCJBflESftfcP^x^rt 
tc % S^CCJBfiSSft/cNSS-Jx^Offliar**. 
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[028 2] l/c^ot, C<Dm&\*. jt^V'kfrb? 

[0 28 3 ] jaaiiR&titor&cMosiaft 

3n/cN->*il/««rt«:JBjSlE3ti*. H21IB©CMO 
SHBG>N***Jl/MOS h^>^*£lt NMSgor) 

[0 28 4] JH±»WbfcJ:5aH3 9^H4 2©J:5 
tt^*JU«SE*ffl^*C<t"C, P^SStcStUTt, N 10 

BBttftK 1 0 0 0 «r»SST 4 C 4 i. 
[0 2 8 5] »{c. PSSC&SCtfctt&IS* P^** 

[0286] [^ttO0fi8 ]B43B, *»98©j|Jt 

<Q»S8o7avifett^«»eifteK2 o o o^tuss*^ 

[0287101 (CS^ LfcSafiCDJBK 1 ©^JWfctt** 20 
ttSBttftS 1 0 0 0(DfS^4J|fc £TF©4:bO 

[0288] 043 Kfc^rtt, &W(Dffim<Dtc 

tt, 2!f 25»J©»^ft*l/-CC»4. 
[0289] ^O^tt8®7ffA(£^«Efl»eK2 

x & c t ics u 5 h 5 z & i «f*£ 

Ml 0 0 0<Dt»j£4#|fc£. 30 
[0290] Ttttofc. 7ff Att¥«fffitliaE2 0 0 
OO^^'JWU^f 1 0 4tCtel^T(3:, y-ty-feA'M 
ClalJ, 7P-f F^Wl, a>hn^ 

y-h#7-F«WL14«lfcU FU-f>#fcT* FK 
BL 1 *jrf*'Jfc^h^>i*;**TMl a£S 

SSL 1 iSS»r*^-<#— 5 h^>^X*BT 1 a# 
R^6tl4. 40 
[0 2 9 1 ] ffecD^U-te^MC 1 b. MC2a*$<fcy r 

[0292] Ttttofc. %tt<D^tt8Q7l*jett^V« 

iattiffl2 oo occ*ji»rtt y*y-fe;br wco-st? 

KWEl/T, F«fc<fctMzJH»R«# 1 *foffig 

[0293] ^©ft©MSl5»« t 0 1 (C^Lfc^JfeCD 
»S 1 O^JMS^fffittKB 1 0 0 0 <D«?j£4P!Jl£ 

fiSBStto. 50 
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[0 2 94] 04 4 tt. 04 31<CfjkUtcjt*:V~b)lMC 

1 a4dJ:CFMC 1 bOt»Ji*5^"riKfflia-C*4. 

[0 295] H4 4£#JHLT-* J fcy ■teJbMC 1 a<D«J 

*i*^ j ey-fejuh^>^5fTMi ait 

affiffJCCJBfiSS h* PS F U >ffl« 15 0fcJ:OTa 
V-X««15 4i, FU-f>«iSl 5 0*5<fcC/V-X 
««1 5 4©H«C»*tl*^i-*iHRi«l 5 24. 
*JU«W* 1 5 2±K, h >*JWUR*^aES-&rjBSfc 
Stl£7n-f--f M 564, 7P-t*^>^ 

H 5 6CD±^CC. *«B*^eE3*rjBtt34i* 
3>hO-^y-h 1 5 8i^tf, 
[0 296] ^-ty-feJl/MC 1 a©V-Xg«l 54<D 

ffiMfic. y-^®«i 5 4{c^ftifi^ill^i 

[0 297] -Ttttoft, CCONSx $ * 1 6 0 * 

x*?$r4U y-Xfi«15 4*^H«iU N 

[0 29 8] FU-f>««l 5 0tt. e^hgBLU 
x* 6 0tt. -fe;USlR®SL 1 4Jg 

[0 2 9 9] y^ey^MClaiMCl b 4<D^WCC 

ST»^SB^i 7 o«$nri^o 

[0 300] 1 704 ItB, ¥agf* 

Sfi©SHIII^6x * ^>^3ti/c F U 

[0 30 1 ] 1^«0>4LOCOS (Locaal Cbcida 

tion of Silicon ) #ft£fflC>£ C 4 4> nJfi§T£>£ 0 

[0 30 2] *fc % V-*««l 5 4 4HC, 
«16 0*»fi«*ttil/tlt **ZHI5iB2-^7«C 

[0 30 3] 04 5 tt % 04 3CC5*Ufcy*y-fert/T U 
>f 1 O4CD«^^<fc^i«ffltC^"riaIK0"C^4 o 

[0 3 04] 04 5tC*JC>r«, ^*«J^MC2a«s 
atRSti**!^©, f-^ hi&BL 1-BL3, »7-Ftt 
WL 0 -WL3 feJrtf -feA'aftiglS L 0 - S L 3 CD^I{4 

[0 30 5]f^ 4 y^e>;-fe;UMC2 a^^'J-fe 
;^7>^^TM2 a<DFH >4«aT4tf * bS 
BL2tt 0VCD^{4U^UCC^$iar^4 e 

[0 306] ^nti^Otr ^ hiScDm{4U-<JUtJ, /c4 

Atf-i. 8vcc«f#snri^o — y^v-fe^M 

C2 aO^^'J-fe^h7>^^TM2aOy-h<bft 
^Tft*7- F3HWL lC0«{iU^Jl/tt. -1. 8VCC« 
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[0 3 0 7 ] £<=>fc:, -**r';iz;I/MC2 aCD^V*-^ 

8V{c^sn, ^toffecD-te^ 

[0 308] C<D<fc5&«fifflH£T*C£*C, fcix. 

^*y-fe;l/F^>S/X*TM2a#, ^-FifgOD^ 
&u-<;u#-i. 8V£ft*c<tT\ siattJBittor 

l>£i§£te, f ? h^BL2^m(4U^0 VtUr>X 
1<>Z><DV. CCDSfJ-tJls h^>>>X*TM2a£/rL/ 10 
r, F5>i^£BT2 aCD^-XW:, -feil/ 

atft&K^T, -l. 8 vcDm(4u^<b$nrc^ 
ao^-xx = * #i££#ffii#rsj^v r x ;* *i& c t tc 

C<Dtc#> % >^ i ;-feJUh'7>^X5rTM2 a<D^ 

2 a<DnUi>£*»e>, -1. 8 V«C«J#Snrc»S«b^ 20 
atRSSS L 1 tc>ftl/T, ^-XIS^, ®£t§tH^CCtB 

c o 3 1 o ] L/c*^r. sitfeo^iB i <D*m§z&¥m 

1 3 2£J&|&L/t^>XT>:/l 2 8fc<fc9, C<D^)\^ 

JWWSLiti«i*«»«[t«kUj'r*cir, y^&'J 

[0 3 1 l ] ftte, £t±©stt?Br«. 30 
^fTM2a*« "Low Vt B #Mift^rc»S» 

^^TM2aAi 4 "High V t " KSift^r l> 
S»£tt. ^KaWLKOSttU^t-l. 8V<b 
Cfc*§£Tfc. C(Dy^:»;-fe;Uh^>t>^^TM2 atC 
ffi£**i&ti&l>. l/c^ot, 

BT2aCC^-X«*3&i«|&3nttt»fc«> % -feJWllR« 
SL l(Cfc^#ifttt-&C 

[ 0 3 1 2 ] o£ 0 % -fe^ajRjKS L 1 £i&Ja£@SEfii 

£*fe>xy>:/i 2 8-c&ttiT£c<tr, y*y-fe^h 40 

7>^^TM2a*i "Low V t " TOi^ot^ 
S*\ "High V t" ««&fr-*Tl>***ttffi-r 

[0 3 1 3 ] 04 3tC^U/c^^yt:;UC:fel>Tfc, y 

H3ftTl»*jS*l*W«. jBSS©Jgffll©H7*JJ:Cfia 
8 VWm l/te*flHBK-C»ii«ffttf ft 9 C iflttiJttr 

[0 3 14] ££>K, *36ttWCCt$l»T<>. ffiMttffiB* 
cc. *a!Rtt88ec*s=i> hu-;uy- h<D^(4u-^^ so 
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[0 3 15] Tfttoft. a«3hfc^9 FCC«»r&fc: 

(•7-f«) ccft«EE*aij!in'r*cir, FM>f-f 

* * - :/*ft<D»£ * J: 0 W± T 4 C £ # tt £ ft * . 
[0 3 1 7] 04 6 fct, 04 3tC^U/c^^'J-bJUMC 
laiMCl b ©i&fffii»ig£, 2o©«£CCOl»r*Mt 
lt^1-@r* 9 . 04 6 ( a ) tt % »rffl«ii&<DSfr l <D 
W*. 04 6 (b) ttKffl«fi<3[>»2©«*^Tiar* 

[0 3 l 8 ] 04 6 (a) tt, 04 4 CC^L/cflfj§<tl*I 
— y^U-b^MC l a©-**'; -fed/ h^>S^X 
£TMl aOV-XMi, »J -teJl/MC 1 b <E>y 
';-fe;t/F^>^X£TMl b<30V-X^£^SC^i4 

[0 3 19] cn$t*tUT. 04 6 (b) ©«jeS«:*si» 

ifiJgLT, ^*'n;l/h7>^^TMl bC5KU-f> 

[0 32 0] Ifc^ot, y^yt;^7>^^TM 
1 a 0>V >^'J-bJl/h7>^^TMlb 
©FN >««&©«MWM»SRT^Ii«« 1 7 0 #R 

[0 32 1 ] 04 6 (a) OJ:5a««E£T4»d». . 
fc<h*.& ^*yt^h7>^^TMl aiTMl b 

[0322]t^ t V-X««*fcttFU-f>«« 

[0 32 3] 04 6 (b) CCinU/c^&tJfcSi 

L/c»^. Sl^(CKSLr?BfiS$n-S^V^-^ F-7> 
^^BTlai, H5>^X£BT l bcD 

[0324] Ttetoft. — t;«iSL lis 
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[0 3 2 5 ] 047-04 9\Z. B4 4CC*st>T8MIIU 
fc ^ * V -fe J WD X £ > -< WBtt: S«tlEIE<DW £ 

[0 32 6 ] *-*\ 047£#fl8LT, ^^»;t;HVIC 
1 aWO'MC 1 b©X5r>^-ft«BCC*$W5S»C0« 

fitffisom i owzi&w-r&o 10 

[0 32 7] H47«Cfalvctt, tf* hfBttfciJU*. 
-1. 8VtC, n> hD-^y- R*0VK: 4 -feJlaMtR 
IgttOVtc, N^^x;KiOVCC^n-eti^$tiTti 

[0 32 8] CO<t5 4KBi«C4t, 

<fcftort,>£/t#>, h7>^^BT 1 ate 

[0 32 9] tfcjW-jt, 04 7K^U/cJ;5ft^{iiH 

WS#**ftftl>. 
[0 33 0] 048 li, 04 4tC^O/cy^ey-feJKDX 

[o 3 3 i ] 04 8cc*ji^r«, t?? hfig>«&U'<ji' 30 

[033 2] «±©«fc 9 ftH&IBgTX * >;<-f«3Bi 

ft*. 

[0 33 3] 049 04 4CCfcl>TS^L/cy'=fcl> 40 

[0 33 4] 049 tCfc^Tte, bT* h«tt/c<fc*«. 
-1. 8 VCC, n> hO-JUy- h«0 V(C, -feJUiSiR 
tttt-1. 8 V&C, UMOxMZOVtCfrtl^tlffiSZ 

[0 33 5] 04 9Ct^L/c<fc5ft^{iE^(c<i:oT 

ft&t;^T;*£ft&c<t#fti><D"C, C(D*§^k-fe;i>il 
tftKtct*^&#i£ttfti>o so 
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[0 33 6] «±©tt9JK*5l»rtt. X*»<-fttS8K: 
[0 33 7 ] L*Pbft#6* /W*-7h7>^*© 

>; wttastcfttvc d&r b t o v tcuftLx < 
fti> 0 

[0 33 8 ] iWot, ^*>^-/WBec*5C>r % s 
*>Ccfc<T<D <t 5 ftfiftis^i-r £ c & & pjfg-c& 

[0339 ]»1(CB. X*>^-TttJBCC*j^r. tf* 
h«<Z>SttU*<Jt/*\ 1. 8V<fcU 9— K 

[0 34 0] CG>»& % ■7~F«WL©«fi!tU'<A'#ff 

SomE<tfto-ci>£c£-c\ feting y^ey-fe;uh 

*>Lft#6, ^*'J-b;l/F7>^^TMlaWt^ 
;U£7>UT^<r*-^ h^>i?**<D*<--;*««, Tft 
b^y^y-bJbh7>^^TM i aL<Dv-xmm*v 

HtR««cJ:0 0V(c«J#3tirc>*ft:«>. x***-*c- 

xptg ^ffi^rsjtc aw t * £ tix ^ c <t cc ft 

[0 34 1] C<Dtctb. C<D<t^ftm{4EgCCtel^T 

[0 34 2 ] £S2tC«, X£>'Wtft£K:fol>T, fcT ? 
ht8<Dm{4U^JU*0 VtC, 7~ Ftf€>«ttl''<Jl'&a 

[0 34 3] CCOJg^r^, IStC/ci^^^^y-trJUh 
7>yx*TM 1 a^attfc^<bftr>rc^c<bb-Cfe. 

y u -fe j i, h ^ > *p x 5r <o y - x cc j&k $ n * J 
x3n*c<b^ftci 0 

[0 344] Lfc^ot, ccDJr^ft^effi^-rfe. X 

ftt^o 

[0345]»3«:^ HHo*(4u^*- l- 

[0 34 6] CCD^^ftmfiEgCC^orfc. 

[Sj >f T x $ n * C <L « ft I > e 
[0 34 7 ] Ltc&->x. ^^ei;-fe;wa»?tt«:«*tttt 
rifted !£4fc:«t % NSa-J*^«:«««iaVc c*EPJW 
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U tTyhSL 7- Kg* (=J> ha-^y- F) , -b)l> 

ii«^cD^nau^;ni, -e-*ven04 7-049 ttfci* 
[0348] cox^icrzctx. /ciin ^^r»; 

h ^ >t?* £<D u £i><il£ 0 V«±ir £ C £ 

*;UM-c*£t§^ y-b'mzMiR-rz&icnmiiLZW 
[0 3 5 0] LfctfoT* ^«>x^>^>ftt««:*jc»r 

[0351] ua>*>, x*>/<-f«aacc*ji»-cy-Fa 
om{4 u^^«rffiSo«E«:ist£r £ £ 1 1*5 c i at. 20 

fC*itl(t y^»J-feJU F^>^*£(D "H i grh 
Vt h" tt««C*j^SU€ri»|iKffiV t hi. "Low 
Vth" tt«©0#C>ffl«ffiV t hiOHICCttffiv- 

t&c**. 

[0352] C(DCitJ 4 P^t^Sy^y-feJl/h7 

tc*r * c t i)^jmx$> zct *KWeT £ . 30 

[0 35 3] Ltc&^X. tc±7Ltmmm<D7- Ktt© 

«du^u*ovirsci3&Jr*ti«. c©9-k« 

[0 35 4] COCitt, RUittff<Dlfi£{L *5<fct*7 

[0355]i50(t 04 7Ct4sl>TSfclEU/c*#> 
^*m¥3H*BttttS2 0 0 0 abSRU 
ttftSr-rSW^D* tT v hl&BLOmttU^Jk 7-F 40 

[ 0 3 5 6 ] t 0 CCfcOT % 
VCC, -b^il^aSLCDm{4U^;HiOVtc, NS^* 

;KDmau^«ovcc^n^ti^e$n, **>/w 
[0 3 5 7 ] m^x^Mt 2ccfci^r, -tzji/SiR so 
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i. 8vccs{br«. 

[0 3 5 8 ] tftOTBJJfflt 3Kfcl>T, tf* FiBKDaft 
[0359] CCT, y^'J-tz;U 

<au^i/ttovcc*$c»rRa*5ffttto*i4t©i-r*. 

[0 36 0] -Tttfoft. "High Vth H ttS8<Z>y 
^';-fe;KDU^tifii«0 VtiT-C^O, "Low vt 

[0 36 1 ] B#8flt 3ec*jWS«fc^«c«{MERitt4C 
<ht\ Uc^t "High Vth"ttBi4otl> 

"Low v t h" ttaiftotc^y^y-fejKcirt 
[0 36 2] v$Mt 4tc*jiir, tr* F«©«au-*;i/ 

#?&fX*>/Wtt!l8<D- 1. 8V0C«»-ra. 
(4u^;u^x^>/^^t^ccfc^^o vccffifiur, a 
■rs. 

[ 0 3 6 4 ] H 5 o cc*<r»rRS8 Ltc J: 5 ttRiMbftK: 
*-c. ^*y-fe^«cfi»stifc* s -*©Rfflt'r&ci 

[0 36 5] «7-F«<0«fl[U^U»RHJIMWfeX» 

iSRffl*tftt5 C i3W alttr* S. 
[0 3 6 6 ] 13 5 Hi, 04 3 {C^Lfc^^t »J -feJUT U 

o«^^r^r* 0 , Slttco^s 1 cc^st^^a 1 5 i 

S*J:t£ft£0r*£ e 

[0 3 6 7] 05 1 CCTnU/cy^y-b^TU^^, 
[0368]Tftb^ tctX.imiz'J'VvZCtlCO 

[0 36 9] 0 5 \ K.mLtcmtCte^X\Z. ^^)VmiiL 

[ 0 3 7 0 ] 0 x JU«{j][«l6ER» t N £ ^ ;Ht *gf&f§ 
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[0 37 1 ] j***)i>)lh5>Z/Z$<DV~AMi$ilC* 
^«£:3U^£®ig<4bTl>£/<:#>, 9*JUfBfikttl& 

[0 37 2] fttfcfe. 9 ^(CJ* 

[0 37 3] l/fd^T, b5>i?XZ<om 
[0 3 7 4] l/cJ&^t, @5 lC£^L/cJ:5tC, * 

[ 0 3 7 5 ] £/c, ^O»flR8 0>74l»tt^«f|«Stt 
Kg 2 0 0 0 «CfcC»r *>, SgJSfeCM&B 1 <D^8SBtt¥W 
ttKttSSBl 0 OOCCOOTHI 6 -HI 8rBMHl,fc. 20 

[0376] [nt&of^9] S5 2tt *?m<omm 
[0377] ntko^s i <D*»§m¥mmm&w i 

0 0 0©«JSEi»fti*«, «T©ifc0r4S 9 
[037 8]&te, S5 2fc::fcl>"Cfc, l&W<Dffim<Dtc 
#>CC, ^t'it^TU^ 1 0 4 6Ctt % y j ey-feiU3&S4ff 
x 2 Jftjcr>^**l£ &(£>4 L"Cl»4. 30 
[0379] *Jf^tt4^f*ISt§:£?B3 0 0 OCDflffiX 
*«, 7»jfett¥«(lfitUEH 1 0 OOomOktKtam 
10J&R. /c4*tf, y-s&y-feibMC 1 a«:oi>T<^£ 
4, bf7F8EBLl4« ^^e^^F7>^^MTl 
aiOIHtC, -feJHMih^S^SrMS 1 aMSttSti 

[0 38 0] -Ttj:t>% s -fe;l/jl^h^>^X^MS 1 a 

-eoy-hmffift-rf^y-fe^sL^-yi 3 2cc 

J:0»2O-feiUJltR«MSL l«:j:0WffllSti, fcT? h 
&BL14, y^r»;-fe^h^>^X^MT 1 a(DKW 40 
> 4 0&tt£«3Ettffi * /cttMRttS 4 T -6 o 

[0 38 1 ] arm /w^-7h7>^^oi5 

Ofc^iStRttinfc&C 4CC-T4. 
[0382] 92KW:, ^^'J-fe;bSLf3-^13 2 
«fcBM«-*J:9CC, TFU*fi#A0^A ifcJS 

jSttttS L 1 4, 92 <D-fe;UiStRiSM S L 1 C0H«©« 

[0 38 3] ^(Of&<D. /c^AH y*lHz;U2o3fc 50 
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OCC KISVW*-^ F5>^**#»W6hSflteJEgf 
te, 0 1 CC^Lfc^fflf^^ftfEtSKH 1 0 0 0V>m 

[0 384] 815 3B. H 5 2 GC^Ufc^* 'J -fe^MC 
1 aODIJSSr^-rBrffiiar**. ^*»J-t:;UMC 1 a 
tt. *»t*a«^HCCRW6*ifcNS«5*;H 4 0 4, 
NS"5*^ 1 4 0*©^ttX«SHKHW6*i*PSS 
FU-f>««150t. Pay-XH«15 4i t FU 
5 0 4V-X««1 5 4 4<Dfiaccftgn£7' 
+ 5 24, * + *iV««l 5 2±fc % h>* 

A«*tB*^aE3*r«jaEShS7 0-^^ F 
1 5 64, ?a-fw>^y-h 1 5 6±tc, tttkK« 
fttE2-&XJ&tiL$tlZ>z*> Fn-A>y- h 1 58 4«rd 

[0 38 5] ttfc. «FCCH5ESnac^ KU-f>«« 
1 5 0 ©^KftMKCCJt^r , V 1 5 4 O^Ft« 

[0 386]y^:'J^MCla« t 3 NfflS* 

;H4 0oaf{c t FU-<>««1 5 otcfigrr*?-* 
*A>««1 6 4 4, FU-f>««l 5 0CC*tLT, 
*^«W*1 6 4*^-WBSESh*»2©FU-T>«« 
1 6 64, *Jl/««l 6 4_tCC, h>*JUKfUg£ 
7n-?w>yy- H 5 640— CD 

</c4A.«, #'ji/«a>i) ccj:o«i«3ti* 

-bU^hy-hT® 1 724, -bU^ F^- hTJil 7 
-;l>y- F 1 5 8 40— OEfKJB (fc4*«. 92* l> 
4 4*dtf. 

[0 38 7] HTrtJ, Fy-FTJfl 7 2*?J: 

^■bU^ hy- h±® 1 74i^»0t-b!/^ h^- 
hSG4^C4CC-T-6o 

[0 38 8] -fcU^ hy- HSGCD^ttU^Mi, 92 
O-biWlSiaMSL 1 K<fcD9HJfflIi*n£o 

[0 389] n> h U-;uy- h 1 5 8<D^(4U^l/ 
tt> -7-F«WLlK:J:9WiSPS*i*. 

[0 390] ^*'J^h7>^$MCl att. $6 
«c, v-^««15 4*«c. ¥«f»S4RSS<rl»^r. 
C(Dv-^««l 5 4KJ:0^«:H*ti*J:5ec % ¥ 
»#««affilllK:j|5JSSStiiNSx5 ?jrM«i 6 0^: 

[0 39 1 ] Ltttfi^X* COONSx 5 Ztmi 60 

-5x4/14 OinUf *4-T4^-Y#-^ F-7>^X^ 

ov) 3&J«ift3tirt»s<>©4r*. 

[0 3921 x5? 16 01*. 91 O-feJUjBRfll 

SLlim. »2©KM>{S«166tt, tf? F 
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itSBL 1 <fcJ8ttl/CC»*. 

[0393] v-xmmi s4<D*mmm&&. fw 

5 0CCtt^Tffi<ft£<£5Ct^3ft£(Dte, 
H*iOt fester & C (D««(D7ttttttS# A 

CO 39 4] H5 3*c*a>TM\ S&ccRHM&ftHcbW' 
[0 39 5] -rfttofe. BH«lft«:*jc>rtt, h» 10 

BL lOttftU^I/ttOVK, *l©-feJUaJSKSL 1 

[0 3 96]-^ feil«JRF5>^X*MS 1 a<D-te 
Ytf— hSGCD^tiLU-^i^- 1 . 8 V&t, n>F 
n-ji/y- h2 5 8or>m{4u^>04ao VK&&3ftrt> 

[0 3 9 7] CCtft y^t'Jt^h^V^ 
MT 1 a©»i&L#lHB*BB5*SC£CC<J:0. ^> 
F n F 1 5 8 <D^tHB$com{4 

*j:9ccas3Esnrc»-5fe<Di-r*. 20 

[0 39 8] tU^hy- hSG0D^{4U-<,PU3!>*- 1. 

SlattaUKfitftO, tr? hifigBL 1 i»l©KU 
-f>(!«gU5 0£tt, ***JMW«1 6 4*^LT«« 
3 ft*. 

[0 3 9 9]-^, 'W*--? F * * * 

««16 0tt»lO-feJWHJR«SLl«Cj:0-l. 8V 
Kl'WTXSftTI**. 

[0 40 0] L/crt«-?T. fc&Atf, ^*U-feJUF^> 
^XdrMTla^ -€-<D^ > F H -;uy~- FOXtibP 0 30 

»1(DFU-Y>««1 5 0^6, * + 

6 0 ec *t L X sEM fc Y T X 3 ft £ C t «c ft £ . 
[0 40 1 ] L/t#^T v F7>^^0x 

SttiSttl readiUSnSCifc^o 40 
[0 40 2 ] ^t'J«h7>^3?MT 1 a**, =i> 
F D - j|,y- F O^fi U^;t^ 0 V t ft -7 /cii^-C , 

««i 5 4cctt^-fTx*«aiJ!ins*i-r. ^-xmsskss 

[0 40 3] Lfctf^T* fcjuaJR«SL i«:ttRtB« 
8^«ftftl»C<fcK:tt*. o*0, C<D®j£<B£l§15 2 

cc^L/c-fe>^r>^i 2 8tCctoie»s-r^ci-c, ^ 

^'J-b;Uh7>^X^MT 1 atCfett^nn^CT"-^ 50 
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[O4O4]054«, 05 2tC^L//c^^ , J-bJUT U 
-f 1 O4©««ftJ:9Wtti«:w-r0BH"C*S. 

[0 40 5] H54CC*j^Ttt, y*y-fe;UMC2b** 
a!R«38iftSJ:5ft*ttU^U^ tr?FfiBLl. 
BL2. ^©■feJUaiRKMSL 1 ~MS L 4 ft 6£K£ 
»l©H2;UJgtl?eSL 1. SL2CCHJ*03*iTir*4fe© 

[0 40 6]t^^, >^y-feJl/MC2b^JHW 
F^>^**MS2 b©FU^>JW£«rt"*trv FtSB 
L2CDm{4U^;U«0 VCC, My hgBL 1CD^(4U^ 

w-i. 8V(c&j$3ftTi>£ 0 £e>cc 

F^>^x*BT2©xs v $3&5SSHsr*»l©42;l/» 
!R«SL1«-1. 8VCC k •fejUa«F^>t*X*MS 

2 bco-bu^ Fy- b&mm~?2>m2<D*>)imvimMs 

[0407] ^<Dffe4>m 1 ©fcH'HJiaRS L 2fc 
2©H2JMB!RiBMSL 1, MS L 3 , MSL4tt l^f 

ftfcovcc«#3ftrc>*. 
[0408]-^ ±i£L/c£*$D. «attmc*i»r 
«\ y^e»;-fe;UMC2 bcD^*i/-fe;i/ h^>^^MT 

2 b©y- hCCSgnr^y - F*gWL2(D^{iU^;Uki: 
OVCC&^Sft, *©ffi<3[)*a!RttMKC*4"7-KaKZ) 

^& woi & o v cc 3 ft-t c i> cd <t r £ . 

[0409]§55ti, mbAifC^Utc&^fJ^)^ 

[0410] $1*. at!?«JBK:**V*y-feJl/MC2 b 
(COUTfct, a 5 3tC4t5l^"CSfeWb/c<h*$0, tTvFtt 
(D^fiU^WOVK, -feU^ Fy- F©«tlU^W 
-1. 8Vtc, n> hn-Jl^y- KD^HiU^JU^o V 
cc % 9 io-b;ua!RiKco^{4u^^-- 1 . 8Vtc. N 

a. 

[0 4 1 1 ] L^r>t, ^^';-fe;l/h7>^^MT 

2 b*s«att«r*titf. ^-X«iSl 5 4tt. f v V 

m<Dm&\sUl>tCfcCX. X5 9dr<HlSl 6 OCDH&U 

Kilter iEfidcc >> w r x 5 ti Z> c t ft £ . 

[0412] CCO^{i, ^^-Xg^iAV 
TX$ti. »l<0i2JUa!l?KCCBia«*I read« 
ft&C<tKft&. 

[0413] #jttRKB(Cft&^ « "J -fe^MC 4 

by- KD^{4U^;U{J0 VCC, n> ha-;l/y- F<D 
U^Utt OVCC. »l©-fe;WSRfiSL20SffiU 
^<;l/«- 1 . 8 ViftoTl^o 

[0 4 14] Ito&J-jt, -fe;baiRh7>^X^^®er 
tt»r**/c«)«: % tf* F«*»6^-x««i 5 4CC'< 

[0 4 15] CCDtcisb. mKDizfomffl&SLZlOtZC 
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(DM ■=£ »J *fe ;UM C 4 a CDIBtS U "C C > S f*— 5? CDinffltC 3^ 

[04 16] ^CW:, $miRtm<DS*:i)*z)VMC 1 b~C 
t^^ hSgCDmfib^JUti- 1 . 8V(C, -bL/^hy 

8VCC, NSS£*Jl/©«{a^-*JW*0 VtC-etl 

[04 17] CS>i§^ v -teJHiJRF^V^XfrMS 1 b 
tt> *gii#^<t&oTl>& a CV>m&. 3>H3-;l/^ 10 

^l/h7>^^MT 1 b©V-^«»J, ^hBO 
«ttU-^^-i. 8 Vr&£fc:#>K: v & 1 O-feJl/SIR 

«tcj:0. -l. 8 v«c^^rxstirc>4x5 
L/ r jek: r x $ tx* c t 

[04 18] Ucj&iot, h7>^^0x 
COVWtf-^ h^>^X^tC«x5 *£^ife#S£ti& 20 

[0419] -r&to% % *ia9?tt»(c**y*y^n4 

Clblt -rf-ty-fe^ h7>^^MT 1 bOSft-T* 
Ett««K:rt*fee>r. 1 ©-feJWKIMas L 1 tc 

[042 0] :wc % *»S?«aB«:*i-rf*«;-fejUMC3 
•feus? hy- hcDm&u^MJO vet, nvFa-n^y 

*ti*ftfiu*strcc»a. 

[042 1] Uc^ot, ^i§tf?h^>i>X£MS 3 
a«®IKtt^<hftoTl>£/<:2s6K:, ^ *y -feJU F v^i? 

tvcc»*. 

[0422] o^O, F^VS^frCCtt'*- 

3 a «c««r *» i <D^)vmvms l 2 it &m&#«sti 

40 

[042 3] 0*0, JeLbBMBLtecfc^tttTv hfiSB 
■feA*JR«MS L©«ttU^©«ttEiE£"r4 C <b 

«oc»*is6tt8fctitti». 

[0 42 4] o/^r, comi<o-fe;U3l^ccS&n 
setet&$s^«-a5cc^m-rc &**njt8TA4. so 
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[0425]^ B5 3CcfcC»r»9ILfc-rf*yHzJl' 

[0 42 6] 05 65*. 05 3{Cfc^Tg»Kb/cy^>; 
HzJUMC 1 aCDX^>MVtfc®tC*>^^{J|g^CDW?r 

[0 42 7 ] H5 6K:*Jt>T«\ ^?hfittSfi[-l. 
8Vic 4 -feU^ Y¥- FtiOVK. n>hn-Jl/y-h 
ttOVCC. SriO-b^HIR«»- 1. 8VCC, N^x 

Mi 0 v cc*ti-etifia#<5 tir i» *. 

[0 42 8 ] C©i5ft*ttEj|4T4C4r, -fe^H 

y*y-fe;Uh^>^X£MTl a©y-X««6^-^ 

i<!:-rS^V^7h7>^^CC{J 4 

l&Stifcl*. 

[0 42 9] Lfc^or, **>^tt»(cbi>r. 

l<DH2JUajR«SLCC«ft*5»tl*Ci««C^. 
[043 0] c©«»*»6* KUKBCMfiSlifi 

FOS&U^U*- 1 . 8 V^<t^{b$-t*tU*<n>,, 
[043 1 ]H57tt @5 3CC|ft^l//c^y^;l/<D 

[043 2 ] 05 7&tte(,>Ttt, t 7 FfiWDSffiU^X' 
tt-1. 8VCC, ■bU^hy-KOSfflU^HJOV 
Ct, ^l(D-fe;UiiiRiS<Dm(4lx^;U^- 1. 8Vtc, N 
8!->*jU©Sfil[U^;Utt0 Vftc«}*Stir^4. 

[0 43 3 ] CCDJg^Cc, 05 6tcfct>T8tt9IU/c<h*J 
0, -feJUBtRF^S^^MS 1 aCD*feU^ F-7*-F<£> 

^ u*< aaiKttiB i ft jwc«f* s tvc c > 

[0434] Lfc**oT* 05 7«C*5l»TW k <7-Ftt 
CDfg&U-^k "rttfo^ -rf*y-teJb h7>^X^MT 

[0435] C 6. Hatt«o«tiEafrs 

/ci?>tc«, tfy hjKC>m{4U-<Jl'^:0 V«c. -feu^hy 
- h©m(4U^JU€r- 1. 8 V(cX{b3-&tii2«i:l>. 
[043 6] C^tt, »iif s -dr«C|£Dr^7 h 

«©«ee <t *r ^> c t & ojffir ft h o 

[043 7 ] Ltdtfi^X* X*>^-f«JB*»6. SHJtt 
[0 43 8] 3 mkOM^ttlSAi»8&attec k 

^tst^tcfctr^r . Nsa-J *^«ca»«fiitv c c ^Enm 
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7 trCTjkLtcm&ls^fr icUftlsX. 

[043 9] 05 81*, 05 ZtCmLtcJ^VlzfrT Is 
AttOa^X. tf*MR. 9-F8L sri<D-feJW»«jHS 
Lfc JcO'gf 2 O-fe Jl/JltRttM S L <D¥m** * - >**T 

t0 44 0] 05 8 0t^b/cWc*5l>TW:, £11 <D-te;l/ 
aKttSLJmMftfi&WU W2©-fe^aiRi»MSL 

<-feu*hy-hSG«i»rsE*) **, tissue 

[0 44 1]ftfc k 05 3CC^nU/cW(Cfclir(i, 
y-fe;Uh^>^*£MT 1 aCD^u-fw >yy- h£ 

£MS 1 atDTJUzU^ h^- F«fc#EI— ©#y5/»Ja 

> f n~ juy- h zmf&t z>m 2 y > y 3 >n <t % 

[0 44 2] U3&>Oft3&s&. fciitK. ^.VttYf-Y 
L/C® 1 ^y3>i0^»«itiCi 

t niter**. 

[0 44 3 ] 05 8K:fol>TU: % tl/i'hy-hSG 

tf® 2 ©* y f y 3 >s<t $ 0re s tir i> a . 

[0444] «7-K«tt. y*Vt;l/F7>^^MT 
1 a 3 > F n - juy- F * fi^/ST &® 2 <D# y y 

3>^(c < fc0ff^$nrc^ o 

[044 5] Se>K, S»05»JfCb/c-ot, Jfl3Jtg<D 

^y->y3>^tc c fc^x. mi(o^3um<omsasis 30 

[0 44 6] tr?h«it mim&OTJltZ&miCj: 

fi(cJ;ot, atto-rf^ey-feJi/CDMcriJcarsHBo* 
y > y 3 >»r jRdss tit:^*» 1 jua!R»©BJE 

■fe jww?»d*e« £ nr i> * to t r 

[0 44 7] S^OfeJUaftttfe. 

«teSTS2Ha<D#y2/y3>Ht3&jfiStt3*ifc, t>fc> 40 
[0 44 8] ccr, Riunffa % awstr* fpib&c 

3ft£C<!:{cft£ 0 COtc^ HOJ:9tc&2<D-&Jl'a 
tRiSMSLCDtafT^ieS <H*. *S©2Al©SGi 
B3K) 4 % ffiS* (2-8*) CD-feU^ Fy-F£££ 

* * *««"T ^ C L # pjfigr * ^ o 
[044 9] C©<fc5ftt8l£<tb/ci§£rt>, 05 3CC 
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«©S(iU^ttBIG< 0 VKffif$3ft*fiJf£<tft^r 
t»*©r, 7- Ffi*s»2©#ys/y 3>nrjBJUE3h 
*©EB«!a*Wc»»^rt>, SSm&KttgJSSfc^*.* 
Ci**ftl». 

[0 45 0] •7-F«lt»2«a©3|<y^y3>IB'C0 
CvStt. 05 7tttet,>TSfcWU/c<tfc9, X*»WtR 

[045 1] fetioJr^ttWfiSfricir, BEttmbfE 
«rf f ft 5 R(c«ffi L"< JU*Stf fc 3 ik*> C t jWsMSft f ^ 
h«BL 4 ®lCD-b;Uj§^SL*j<i:i^m2<D-fe>»uafR 

[0452] @59(t 05 2tC7nL//c^^ry-bJUTU 
-M0 4 fcf*F«BL. »1 

<D-tJi>mtRB s l ft e> of icsr 2 <o -fe ^aiRSM sloe 

[0 45 3] H5 8CC^U^: 5 Fffi^^->iaft-SjS 
VCF<Dtto*)X$>Z>. Tft^^. 05 8CCfcC>T 
tt. ®lcD-feJU3itRiKcD£i3ei63:, -7-FaiiWCC. 
St*»^siff*fii«:iBHS*is««Eiftorc^. 

[ 0 4 5 4 ] 0 5 9 CC^L/c^r«, » 1 ©-feiVaiRfil 

[0 45 5] COi^ftMctSCit, 2Ig©7 
h % iBKOEa t> ^ ^^»S^ h^X WM? *> C £ tfi nj 
fgift^/cdt), 05 SOWCcJt^T. 2JBB©T^5IB 
*©®flE3&«SS i ft ^ <b ^^^$> ^ o 

[0456] 06 0\Z % ^*yi2;UTU^ 1 04tC*ff 
Se^FfiBL. 7-KI9WL, »10-f2-il/a!R3HSL 
*5 «]: tXfg 2 CD-b ^IdltR^M S L <Drt* - 3 <DW* 

[0 45 7] 0 5 9CC*LfcTffi^3f->iSftS^ 

®2CD-fe;Ua«aMSLCDtafT^ieafc l^g<Dr 

[045 8] Cti«, ^ffiPS, RUttfft-BBCfffcS 
l^^Fft/cW. *l<o-b;l/a!RiSSL*5**i«^l/3tit 

ft<. *itt*t*r«aTft'r*ci3&srsr5/c«>r* 

So 

[045 9] C*UCJ£DT V t FiK«2 ^ 

Ear, mio[)-fe;uai^acDiEa«2^eo[>rju^E 
mxBf&-r z>w& t ft o x o 

[0460] C(DJ:^ft«l^<h-rac<hr, miO-feJU 
aJ^©HE»©«lS*«^3-l*ic t^nJffitft^/c 

«s?), coj:^ft® i<Dt)imvim<Dm&mxmffiztiz> 
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<ST£J3< Ci^l>. 

[0 46 1 ] r^t>^, m^^^tmi<o^)imnm 
[0 46 2] 06 nj % @5 3rsyy3b/c^*y-fe;u h 
[0463] s^^i^-p-ci^^^y-fejutcfcc^r 

*<;U«0 V(c % 1^1 cr>-b;i/StRj®com{4u^Mi- 1 . 
8V(c, ^2CD-fe;i/ilif?tl<D^{4u-<;i/«- 1. svi 

[0 4 6 4] Cfttt*fLT, #aK«ttfC*«t:? hi® 
©«fiU"<A4i- 1 . 8 VCC VWLOmtiLWWt 

ovcc, »KD-fe^a»?a<z>*fii[u^i/«- i. sv 
y- ho«fi[u^ttoviaorc»*. 

[046 5] NSCrx^OWau^l/ttO vcc«f#^n 

rc^o ifc*^r 4 05 sttcto^xmmotctiteK) . 20 

[0 46 6] 06 2 «\ H5 3(C*5C^rSHHLfc-rf*y 

[046 7] as?ttiaitt9, ^-^wiiati*^* 
ft*. 

[0 46 8] «±©* Vjr«(MBH£T*C£T\ S§tf? 
Sftfcy*UizJl/K:»l,T, F-/<> FHJF>*^ 

5ft. y-5r©»iMtftftttoft*. 

[0 46 9] cftKWur, *jajR«aB«:<b4y*y-«2 
9- Ffi(DSfitu^i/»o vet, -feu^ hy- 

1. 8V«C*fteft«J*Sfta. 40 

[o 47 0 ] -feu^ by- bQm&woi&ovic&m 
Sftrc»4ci-c. SiittfWccfcor. tr^hi&tcEp 

V h =y >i>AZ<D F U -f >««CCttiB«aitoSft«c 

[0 47 1 ] C<Dtc&>K.. lvb4>£ KU-f VfwX*- 

[0472)063^ ffi^fMftCtt* &Eimtt<D* 



httf2HttttflMc k 9-KB©*ttl/^WJ-18V 

cc, -feu^ hy- Komffiu^juw:- 1 . 8 vtc v ©1 
cD-fe;i/3i««gcDm{4u^;i/«o vjc*ft-eftfi3#Sft 

[047 3] COJc^ttSfiliBIBi-r&Cir. 
fw>yy-h*»6. * + *jHBJ«:. i»to«>-SFN f> 

iitftfc^-^offiittfWff &toft*c tcc&4. 

[047 4] 06 4 «\ 0 5 3dC^xm^LtcM^:V 
■fe ;U h 7 > i?* 5? a)¥ffi>* * - > 0 r * * o 

[047 5] 06 4tC*5l>Tfct, -feJl/JBIRF^^^* 
MS F 7>^^MTiH !§]-<D^** 

iHB«rW-i-«<fc5K:jgfl8Sftri»*. 

[047 6] rttto*. S^&J8<D*^^6 0 6fc<J; 
9«S3ft*r£ttMt£6 0 8©tt# % -b;UjltRh^>^ 

*£&etei>rtK v-b^F^^^x^tcfcCi-cfcim 
[0477] -fe jwsir h ^ ^ms<d f w >mm 

h*-;U602, yt'jtii'h^^^MTOy-x 

Jl>6 0 4#*ft*ft»J£SftTl>4. 
[0478] i65(t 06 4CC^L/cy^eV-bJl/O^ 

hj< £ - ><Dgr 2 % - >0"C#> £ 0 

[0 47 9] H6 4{C*L/c^*->iS35c*jS». 9R 

*c<tr, -b;l/jgtRh^>^^MS<Dy- h*ICCj:b^ 

y*yH2;wF7>2>^*©y-ni*J:0/h3<'r 
[0480] ctDct^^fiXi-r-scir. 

[048 1 ] ccr, y^'j-b;i/h7>s/7^^7 r 
7o-f^ >yy- hm@cciis&wcce^$ft*S!i 

[0482] «T, lStt«««iHaiP«EEi©H«*tt 

EoxCcotirittBJT*,, rH£ttfP*r**/c«), 

sc (i) j^jifeftr*. 

[048 3] 



0 = (V c z -V f er) xCono 

+ (Vsub-Vfg) x (Cs+Cd+Csub) 



(1) 



C28) 
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[0484] Conolt n>hP-;uy-h 

acg=Cono/ (Cono+Cd+Csub+Cs) 
Vfg = acgxVcg+ (1-acg) xVsub 
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[0485]aC(l)CCj:0. 5£ (2) ~ (3) <DM& 

(2) 
(3) 



CCC\ acglt ^^yv^it^^bT. SUi, j£ (4) ^ (5) ©BBfiR*fflfcJ-. 
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